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w m m 

»7 7^'J (I) 

77*'J £fcte::*ib©*:"^K©^7^ 

K»rK\ *5^«^ne>©^ v«^s*=3- K-rsae? (dna) 

^ Ra&FOSISSI'^*-^ ^^^^-^Ab/c^S^$fflBa, ft 
jH68WHII&*ffl l ^ * * » < * K ©£g73&. WE ilfe?© 7 > f- 

-try* 7* utff- h\ flfEafi^oifA&tffciliwftS 

l3E*:"<*Klwtt-f* 7 }*©*? y-->^#&, 
S^niiHE*:"^^ ^7°f-h\ afiB^SWiT 

1992^, /<7^©TO©*V^>X{wM^-r5itfe?©-o < i:L/T^ 7r 
•>*y>IV (flfc© G-sema I)*<* > ^Sfrlfco -©itfe?© 

#£#<iiij -n©a£?ia * u vae^j tzttvz 

SftT^S (Cell, 81, 471-474(1995))o 

•b-7 7 * »J y hV >f «ti<5*& 500H©7 ^ &ttSJB4a©1*a 
*£-*S©*<4**"Cfc* (Neuron, 14, 941-948(1995) x Cell, 75, 1389 

1 
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-1399(1993) )o *77*'J >ffl5M-C^ IHBS7 $ /®E?i]±©** u 5>- 
tt 80*-20X-C*.O> ^-rut>*<ttttl^ 13fl©«S3*lfctt«K:#fc 

«fg£i!©ivf*it>j&<#2EU $^icighv>f >*wr«fe©N 

ho^x#>y> hV-f >^W-T5^©s ^^/^K+*>5|c«SfCigStt7 5 

* U >IV^ -> 3 7v ! 3 7/<x©Hr^7* 'j >I, IK ^9 h ij©377'», 
&D t (3:?L^^fc^^3-5y->y^^D-^T'feS-lrv7^ U yllltt^r 
Cft£>©-t?-?7* V >(a£T> jIf*©3l£g:Pg, tftt> 
5EXttII&JE©&l£ fcfctt v > 7 - ? JBjfiaBgT\ flb5fr©#£<?> 
•>^7°XBfi5c*Wl^{^J^I-r-5-<t^t>nT^a (Neuron, 14, 941- 
948(1995) . Neuron, 14, 949-959(1995) ^ Cell, 81, 631-639(1995) . 
Cell, 75, 1389-1399(1993) x Cell. 75, 217-227(1993) „ Neuron, 9^. 8 
31-845(1992)) 0 

t^7t »J yitfc^Kfc^Tti. W&**y h7-^©Jg^*^7LT^5 



iriiH^«i*©tti^i*<i£<ft]e > n , r^«*< N ffijas©*n<x *i»g©#g 

T*t6UT^Sfc©##£l/T^Swifc%;i£ft3(Natiire, 378, 439- 
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440 (1995))o tfc* *i£*#*nfe-fe-77*'J>'III ©/ ^7-?b? 

^xcDW5t*>b> fc^a©^^* y >*<i^is©)*&iiii*iiiw#c^^st 

t>5WIIBtt#**3*lT^5 (Nature, m_ 525-528 (1996)) 0 ft 
g&Kfc^Tk. fc£g©-fe-77 * 'J 'J >'<«©S£Rtf£S*i*# 
KM4LT^£;:£#7Kl££tlT^£ (Proc. Natl. Acad. Sci. USA, 93. 1 
1780-11785 (1996))o 

ci©*?^ ttg&©*fc&i*#tt»g^K:*5^TtK -fev7*y >«* 

[IB IB U J: 9 £ -T * Ml 

©fc&Kfifflfc* .«rfi«-b^7* U yRtf*©£fl* 

tit.©? y^?!if©^7°f- K»rtf\ tfcfl\ **^ttcne>©^ >'^K£ 

a-K-rSfllfe? (DNA) , gEiUS?©^^? t£fggt^??- 

£*a bfzmnummu, vn&ms&mifctm i ^ * * k©£ 
s^j*s itiieiiiE : f : ©T>f-fe>x5 ? m-*- h\ mtmfc?<DnA%.v 

fcfcfcft* h7>X^i-^®^ llillE 57 =f- 

^ffl^H <h ©ffl^^JIftt 5 C £: {I & h o 
[f|!S*»ft-f *fc«>©¥&] 

BtJte©in<. -fe-77*U>©«f^lix £1r£t*£tem>t>-t)^ith>tiT 
^5rt<* 2 0&±#£* Si^SSflT^S^T©*-^* U >itfe?© 
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U >©9^ -7 h y fi5fc© 3^7° y?S*©G-S ema I 
37yv/V*5HiG-Sema I &*©*ra-fe-?7 * y >*<*p--> 

^tifr^tzctfr*. %mw<D'ti7* y >t^ 7 ; y -km-t s *>© 
*»l?H©Mtt\ 

(1) £TF© (a) Xtt (b) ©*>/n°?H£=»- K-f satfc^* 

( a ) E*J#^ : 1 KE*I©7 S y SEfllfr fctt * * * B 

( b ) E?IJ#^ : 1 CE««) 7 i J KE9J© ■? 5 1 £ U < litMS® 7 * y 
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(2) &T© (a) XI* (b) ©DNAfrbtt Silted 
( a ) E?iJ#^f : 2 KKttOtgSETlJfr £ & D N A 

( b ) E?iJ#^ : 2 KEtt©ttSE?iJfr & SDNA^Xh'J^^xVh 

*3- K1" SDNA 

(3) t hcDNA7^^7'J-Xlit h^V A^-TT'? U-^£?ti 
-->^$n5DNAT*oT N : 2KE«©££Ey]fr&#S 

y^X-TSDNA, 

(4) SHE (1) Xi* (2) E«©itfi^ *5W*iiIE (3) E«© 

(5) BUHS (1) XI* (2) £«©*&?* fcS^ttf&E (3) E«© 

dn a©n ivrftfr£#w-r*s&s / <**-* 

(6) mis (5) E*©»s^^^-**A-r*-^^«fcO»e)n«s 



(7) ItjE (5) EaoBS^^-rtfcSfc-fasiE (i) XI* < 2) 

EtOlfi?, fcStMiliilE (3) E*©DNA#$3£fcft#$ft5, Ill 
E (6) E*©j&R(itft#N 

(8) me (6) xi* (7) E*©j&M£iM**«*u »a$nsa. 



(9) ME (4) E«©* >'*?«©> <J>£< £*)67S yaELh©» 

(1 0) ME (1) XI* (2) E«©jt£K^ ££IM*ME (3) Ett 
©DNA©. 4>tt< £fc8*£&±©«aiwtt£**7 *U 
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(id w&mzmAtstiTmm (4) fc»0*>/<*R©»3i*»«! 
-rsiuie (i o) e«© 7 u*? v\ 

(12) flJE (4) E«©*>^S. &&wmm (9) E*5©^7* 
f- Kfcft£WK*S£«Jlirt*Xtt*©SrJi\ 

(13) HUE (1) X\i (2) EftOitfc^ fuE (3) E«©DNA. 
fuE (4) E«©*:"<*H> huIB (9) iB«©^^f - h\ iuE (10) 
Xii (11) E«©7>^-ir>X7^l/^5 L KXIi-?-O^WM^ & 
SMilfflE (12) Ei^ftftXIS*©!^©. l^f n^^SM^i 1 

(14) hue (4) im®?>'*?w<t)'J>te< tbi^z&Hrrzzt 

(15) HUE (4) K«©*>'<?K*ffl^5C££fttt<fc-r<5 N E?'J 
#-t : IKE*© 7 S y»E3»Jfr&tt«* >><?KKtt^57 

(16) HUE (1) XI* (2) E*©*^ **W*BifE (3) E* 
©DNA©l>rttfr*A£WK:ftfe{**fcJfAbfcj&\ *5Wilv**ftfr 

[f8W©H*©SII] 

*fttf4#ll|83£$tt/j:i^ WiltfE^©E?lJ#^ : 1CE107W 
»E^4tt5^ ^ - K-f S XttE7iJ£©Efll#^ : 

2KE«©tt£E^£tt*itfi^*©^tf Xjff£HrT7* 'J 
^tf&ftSo $£>»^ E?tf#^: lKE«©7 5y»E9iJ©^^l^b< 
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i) 7^xint77» y K-rsafe? 

ijMfi?© 9 "6 TE^J#-§- : 1 £E«© T $ J KEJUfr b * * 

Kl-Sitfi? J ^ rE?iJ#-Sf : 2KE«©ttSE?iJfrS>tt<5a 

ttafe^li* tt*.tfKfcl©-trv7* y ^S^^^i/VS^G-Se 
ma I ©raT?**py-£W1"5##*JtHT?£*3i-U * K7° 
5-fv-£ffll,\ ^$XES*©l#«cDNA*«|g!i;:UTPCRKJfc 

7*5 y-^£X? 'j--^^ SCiJCcfcfK ?o--y^-f SCt^T 

dtl?»^n-->/©fl* ©affile If Molecular Cloning 
2nd Ed. (Cold Spring Harbor Laboratory Press (1989)) ^©S*# J £-# 
mtZ>Ct\Z£t)fto C£#T'£5o PCRIS, flfctf McPhersonbOH 
*£«fc* PC8CI8L Press(1991))*#%lcLTlf'5C:t*<T#So ^n- 
-y^$n^DNA©J!SE?iJ©^«. rp)R©'>— !r>X+y h^£ffl 
^satt©2fftlc«fc*)fT7 :im4o 
*36W©*rK-fev7 * U >a&f ft-o^s-t^ 7 * y ^a 

fe? t*Jt(S!f5 <t> v7 7.©-fev7 * 'J >D (-9 h >J =J57->^©-7 
fx^n-^) t«7;;iKyl/-e»5 4%o-|[^U tin 

e*j©— «©**<*n£ftT^*-9 h y ©s^ys/^-s <h-t?-?7* y > 
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iiJieit£?©?*>s riS?iJ#-t: lKEtt©7 5 y»E9lJ©^^l«U 

^K^a-KtSJIfe^ fl|;tlttBttftRW2S&£*8§S8 (Methods in 
Enzymology, 100. 448- (1983))* PCRSs (Molecular Cloning 2nd Ed 
t. 15 ^.Cold Harbor Laboratory Press (1989)% "PCR A Practical App 
roach" IEL Press 200-210(1991)) «SKJ:!K S*#tt6«§Sir|f ^ - 

#SBE*Stt*W-r5w«!:*^^o Cft£>©EH£l*% lift T© # 

-f tte©dcgP3«IK^t-«iHSffittJi% M.Igarashi et al.. S 

cience vol.259 w>77-79(1993)£#%Kfr5 CI £#"C#% WS©fa 
gpi§gftl*% J. A. Davies et. al. Neuron vol. 2 ppll-20(1990)*M. Bast 
meyer J. Neurosci. vol. 11 pp626-640(1991) tSi ffiiJ£"f£ Zkifi 
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f 4 >^L^*»*S©*-cai!r©*#"P**l>^« , S<Bia (Bank 

er£®>6i8K«fc<5Culturing Nerve Cells MIT Press(1991) KttU 

SP3«6©ii«*<fic:5o»-3te^tt^ra (S#&in&3 0#frS>li$IS) # 
i* IS *4 rt k # * ti § e * c i o x ft r> o 

itfe?^m©^*±»T'Msu^^{i. #&£s©#g btzw&mm 
mnot^y* y >©t hM*s^tt-e$xa©&&* >/<*R*<$*i:r& 

3 ) mm*-? ? * 'J x h 'J > ? x > h fi:^frTTv^ 7 u 

iflfiillE 1 ?© 9 5* rE^US-t : 2 £E*©«SE9>Jfr * D N A t 

x h y > ^ x > h ttittr^^ y ^ x u ^ottg#s«i{HStt* 
»<*r*=i- F-raatfc^j itt^ «i«*iBW©-ir^7*y 

>©t y h§!^©N m^m^x(omomm^y t y 

£?*<WbtlSo 2fc*ft£W;:*>> E?iJ#^: 2 £E«©*£E7!lfr 
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S«ffi-fe^7 * U vitfc?!^ SfiS^Wl 6752©3Slttfr£3520 
0&r*£ftSE?iJ*-H3B£l/C£fc\ **^ttR£9J£#1itfcflfc (9 
5%£(±. £F£ U< 1*9 8%£Lh) -irf*E?iJ*£//C^S *>©£%*. 

t,tiSo SE^^ ifEESTEjij^txt^bT^ *mw®t m^m-^^ 
#ttvn^-/u xt- s«k9«aedF*ft-ro 

7>f^7'J-^&^n-->/S*l5DNAT?*-9t, E^: 2 ('§B 
$©££€» £tt£DNA©4> ft < £*>-H»£te<5DNA<tX h'J > 
^xVh^T^^yj^XnDNA^tlSo 

SDNAO^o-i^/Cjfel^ ^Jx.(f Molecular Cloning 2nd Ed. (C 
old Spring Harbor Laboratory Press (1989)) > & 5(^12 McPherson£ 
©SMICJ:* PCE(1991) IRL PressSNCEfSSftT^So ^'f^'J-i 
L/TI4. t U-fcJB^Sc: ijWJ* U\, MEL 

fci9l-EST7 f -^'<-Xlca»StlTl^a»*^Wl 6 5 7 2©SI 
lffi^&»2 0 0tt-C^Sn5EyiJ**>tKUT*l6W©DNA*^D- 
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DNAK^ *5^liKDNAWfr©-*tt OE«L &*^(*tB*8tt) © 
$»©*>©*£&<, U^JBtlfcfc^TM:* 5' 4E3fHff& 

^ 3' l£¥S3®««^ i*V>©y v^-r^f i/^Eflk -T>hn>^ 

*3893K:fc^T*:/'<*Jf£H\ *fSBS©it£? (DN A) *S8£-f* 
ZtK&-*T&btlZ*>'<9n"C*>Zo JU*WfcW\ E3Wf: 2E4R 
©JS3 7 0&~m2 6 9 4tt©«SE^J*W'r<5*ft©*---:7> , .J-"r4 

K $*l<5E?iJ#-f : 1 IBIS© 7 S 7 iffl?iJ£W-f £ . 

*©»2 0tt^»©7 5 yKE^e»«S^^^K*<JSJE»^>^^^* 
£<!:%;L£*i£o C©«t9^»>^^EyiJ©^*$*l^^^ 

ilSlHUffll^nslSS^^^-tt^ A*. 1*^ PET, pCDM8^© 
*»9!©iBRI£ift(*£W\ fjfS^^^^-^BFrli©1i^»(^A1- 
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DEAEx^X *ti£?Lffi (F.M.Ausubel ^filllj: 5 Current 

Protocols in Molecular Biology, John Wiley & Sons (1987)) ^©&fcD 

?U©9 4>£ < t i> 6 7 ^ J W&tv>%%& f9«:a^7*f - KHrK-fctrTc 
ddT% RJ>tt <<>:*> 67 ^KJBLLI £©PB£te. $^«s6*t OS 



ei±0S$«k*)tt5^7*f- j:*)iF* u<i*i o~2 07 s y«g« 
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-f 37>^-fe>x? ? Kite. 7>*-fe>x*'J ? h\ 
WSlJ-rSg^T-^ffl^tl-S^ in situ V ^T-fer-v' a >^©ffl& 

x^r^x- h*©R*#*<*tf«>*u ^©XtticfiEot* 
<h#T*££ ("Antisense RNA and DNA" WILEY-LISSfiJ 1992 P. 1-50. J. Me 
d.Chem. 36, 1923-1937(1993)) 0 

£?©IE^K:J:oT££$ft*iiRNAttfc 7>^-t?>X* 
* UsJ-f- KXtt*©ft¥Wfctt#M^ «rt^>XgfoRNAICijsS&U K 
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©iS3S*©^b*ft*ir-r«3Erft-c*So 

n>t©«|fLffi«t>L< 14 5'CAP^«lcfitit««:E^|-e*5^i*<S*L/ 

■f § ifc#-e*fti*# y ? o - i-ju^wx \t * y ? n - ^fctft© ^-rn-e 

fcfllfcttK ^J^Ii^7L/> h 7n>3^/X ^ -fAy a^-2.4. 1- 
2.6.6 1 C1992T1K ^x-^-oij^i) i:E«§nfc*fii:ffi-5 

ttHftx ^f-^-«»j»-rsci»iJ:*)1l&nSJlL(*©Wrfrt>*IB^ 



14 



98/22504 



PCT/JP97/04111 



^Siin-rs-ticioTSgiwff^cit^-c^So bps* #36$© 

©$^&£bTI^I**©-l$®*:tf> tt««jR*««jftC»i)P-r*Ci 

tfHSSftS:: ftft&©ti&«9K¥&-c(*ttgii!] 

d©flf#rt<»fc3*i;/!:«£. C©$M®£#fPJ©-fev7* 'J > 
T'iSa^U^ DMS 0£ £©£«»#£»££ UTffi^S CI 

tt>-c*5o ^■fn©*^*>#g*Biatt^©7'yHr>fffl©aiiiat^-r5» 

7* U >©7>*=*-* Mi. ^©iD<+M#S©m{SM<t^^fc 

& 3 *l*o ■f/xt)^*iBi^©h"5^xyx--y^|ft«j|IH4 > * 

»W©DNA*5ia^*»'ft«^?)Ttttt<x *»W©DNAj&<lH*a*i N 
*©*t6j&<fcSl/fclvbi0;5y MM&fc£4ft*o DNA©$ig 
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1995^ ^±tt) 0 
S!!^rj£*f»#^^'<«o ^7X©§»©iiu&*f::DNA 

©#&i^ ^titt**^*Ktt#ttna(Esaiiia)»c > fd#u-> 3 

#5MJ-, iBSK-S y-y^7f-f^ 1995^ ¥±*±)„ 
NA N *C7** h\ 7>f-t?>x2 ? U:*^ K> ifcttRtfl^ vx*x-y 



1) £»WMttfcfc#*KH<!:UT©Wffltt 

**D©»i6*Wl>T^SBril6ttt)}B»$nTfc») (Cell, 75, 1389-1399 
(1993)) > -t?v7* I) yilfc?©^. t77t >J >*>^?K©M^ 
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2) EH • f£HfrH£ LT©Wffltt 

tltt^KS*lTte») (Nature, 383, 525-528 (1996)) . 
fc^Tt>*SS©-lr^7<- >; 'J >'<i*©«£Ra t £#*i8N;:B8J* I, 

t^5:i*<^*$tlTl^ (Proc. Natl. Acad. Sci. USA, 93, 11780- 
11785 (1996)) 0 £6«©4?^7 * >J 'J 7 v^K&tfS 

^SSlSflfe^THb^OiSiiJ^JloT^^C i *>^&;flT^& (B.B. 
R.C.,234, 153-156(1997)) „ £tzWm^<DM5-k*&iSftX^Z> (Proc. 
Natl. Acad. Sci USA, 93, 4120-4125(1996)) „ 

m £ g W © M Wt f w £ ^ T 7 * f- > © iHS US # ft i 4 ft £ ft £ * L T I > 5 i)K 

nmo&L&wmvMWjKis^x Eiaiic7 ^ f - xommm^nizm 
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*-XAKJ:oT<ei«I$tlTC^C t*<^e»^itt^"Cl^S(Genes Devel 
op. 8, 1787-1802(1994), Cell, 81, 53-62(1995)) 0 *Hi©t7 7 * U > 
( 4 7 * > <2>J££ & ^ L Tj&SR *g© #£ £$#1 LT I ^ 6 t ^Jg $ ft S 

^5ttliaKi*LTt)^» • SStt^feiII6*«l«!|-rSC.«i:*<-C#S<»:% 

ft S-WJ-T * C £ $ ft fc £ £ \z «k o T & K ft T ^ -5 ( Neuron, 
18383-396(1997)) 0 

X. <=>ft&o 

£fc#38i!J§©3fr£-fe-7 7* y >ii»8©|&il6tt2iciEtt©to<^ 
®©j£$BfflKigi9 N froJBaELT38gUT^Sc:£K:«J:*K -ft£©SB& 
Xli*©i£ftU*H^<5r&^©*ll*fi-9Tt^Brtltt^«Sft5o ffio 

fcfcf&El) KfciB^fcJ:?^ *389J©-fe"=?7*y 



' o 



k*< % t77* y >©wr«ttn©#fi«i«oftffl*ai«ij-r*7y^^-^ 
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>X7 * u*f- K#+ffitt«©?f£*aiilfiU *it*««StO^«iaitttf) 

tt*>\ c*i€>7>^d*-x h©*i:tt|0iB©^^ 

T*flH*S - i#T'# § 0 tft41»*tte>-ry!:«)Hlftfttt«»!l*?iJffl biz 

£<hUTI*. ^1*5-2 0 0*gg©fc©riW£>*U £ bf'ff £ U < I* 
8-25 JtSj&^tf S»*u 4*«=*F * U < tt 1 2 - 2 5 ££©*>©*«£ 
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^-fe>XRNA©*F3:U^£<i:LTI;i> 09*1*1 0 0E£GLhJ&<$tf £ 

ft&#fc©*fflJ&fcilfiB : **A-*-*in vivo?*, R W^-CftSaoifiBia 
£Jt£?*i*A U *©*IBIiS&ftrtJ:M1-ex vivo£*<«65 (B^IMx 
1994^ 4£^f,20-45H, £fU3K*. 36(1), 23-4 8 (1994), gfftg 
1205). (1994) . fcJ;0*Ctib©?lfflX»^) i)\ in vivo&tf 

in vivo^i LTIi. ffl^lx.^ << ^X^flH^^SU^Oftk©^ (B 
It^xvx, 1994*£4J1^ 20-45H, EfU*$K 36 (1), 23-48 (1994), 

mmm^mn, 12 (15) , ±k C1990 , "&.vz.tis><D$mx.mm) 
-fti©#& -r § c t z o 

^;ux, 7xy|8i®^^^x, '\;w<Z'i7>i';i'X N 9^ «>.=.7£>f 
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Sfcliftgtt £©£M©#iiMKtt&&-$-r£ c So 
Mft-rs^ifc-e^So in vivoffiicj: MM 
-A£fcliKlB&!J#7-A (-fcr>^^;PX (HVJ)- u # v-A^) 

(cfc^xti. Mau s&eau a^«***esij«:<if©y#v-AS!«ij 

M^©7>5 : -fe>X?^l/^^K©^*IS. l&tlWOSI, A*© 
^> MSICJ; 5 S^O. 0001-lOOmg „ 

ff * L < 140. 001-10mgT& »K £*l*»Bfc^ LWOift £l!IIS#-f S© 

[HiE©tt*ttlftW] 



-So H4>. 1/->E10> E 1 2, E 1 4. E 1 6. P (k P7> P14 
RtfADtt. Bfrtl 0B N J££l 2B, BS£1 4B, 6 

£&0B. £$7B> £$14B. BJt(**ai"o ±«iJ©^EP(i 
#»l«©*ra*T7*y >©><>K*x TfllOfcWliGAPDH (2) © 
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^»^«*fS-bT7* y y<h7;i/^7 y 7**7 r *-•££©»£* 

*IESrSN I H3T3«l}ao«M^ *^flJ©H^SP»«3> ho 
-;l/T'&3 7/l/rt U 7^X7 r*-"tffS£N I H3T3«IIS©ffllS»*^ 

mmt-?7* y >»&?©? a 

1) -fc-77* y > Ky^f>*3- K-T5cDNA»fJt©iS*i 

I (^fnHMtlftSD ©1 4BK=t0 7 7 X h Yvvt U 

Vh'hn^i^iS) *fflt,vtmRNA*ilMliU i^TMLV«ra 

-*«c DNA^lfco ftt^ W-tr77t y Vite^t?*. S 3 7 
r->>iG-SemaI i©lfflT**ay-*Wf5«^ ( Cell. J5^ 2 
17-227 (I993))*ii«-9 U S1W^ JKT© 2fflE©£fiM- y ? ^ 

ktt*^ ^^cs^acgacgtnw 

IGC(A/G)CA(A/G)TAIGG(A/G)TC-3' ) £ffl^T> HUlS-*§I c D N A£HM 
i:LT FEBS. Lett. 370, 269-272 (1995)iC§5«©£#T% PCRKifc£?To 
tz 0 S^fcPCRiHj* 1.5X 7^a-^y;l/«»j|c»|d^-r«diic 
«k«K ^Sl£ft^300pb ©1MX*£«DNAtffr*#«.f*8l!L,;fco 

22 



WO 98/22504 PCT/JP97/04111 

C©DNA»rfr£pCRscript SK(+) (X h y 9 i?- i:jfAb, VI 
T©cDNA5^y5iJ-X^ D — ~>^*fflcD'7 p u~y t Ltz 0 

2) cDNA^D->©#ii 

tlfc#j300bp ©c DNA®rJt£ 32 PT*g|fiSLfck©£7°D-y£ LTs \>1 
^•X^';-->^'L/fco 1rtZt>*>, icDNA7^y7'J-077-^D 

ij ^ 3 ^ /N * ,y 7 y ( 5 xSSPE (0. 9M NaCl, 50mM NaH 2 P0 4 (pH7. 7) 
, 5mM EDTA) N 4 5%^A7; h\ 5 xf>A;H>^ 0. 5X SDS, 20 
^g/ml^tt1f>rffi^DNA)cf3. 42 0 CT1 

3) DNAi/-y>-»/ 

HUI2 2) Tii^tlfc? o->©ft N igOcDNAW5?p->© 
DNAtro^T^ ^ v ? - #4 > 7°? J • IM^l^-^xyx^y 

CAB 1-3 7 3A DNAi/-^x>t- (77^5^ K/sW*v"7. x Aft 

^^If^^o &5£L£cDNA©&SSB?i]£E3W§- : 2K^-r o M© 
7°>t)— r^r ^7^t--^i^BB?iJ#^2 ©m^ 0 ft~IT2 6 9 — 

@E?|J#^ : 2©±ga@e?iJ^gt*D©r-^^-X±©^giE?iJctJt^L^ 
t£&* -©iifi^li^iife^T^SCt^JH^U/Co E?iJ#-f : 

1©7 S y$K?iJ©3M 9&fr£3S5 7 2&K l^.5-i?v7;j- »J > K 
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*»WO«fa-b-77 4- >; >itfc?©cDNA£ft*pUCSRa»;:|I*&/t,£7' 
5X = KpSRamS(I)£E.coli JM109t*»C#A L/T» ^nfc5ejHE«H*"C 
&£E.coli JM109 (pSRaiS(I)) li N < 1 Ti 1 #3^ 

I»ft*K4#I^IHa*«fS(£flffl=«KS*lT^S (»^«|©S^ :E. 
coli JM109 (pSRamSC I )) ; SSfcB : «9*f 10324B ; SKS^- : FERM 
BP-6157) ) 0 
MMM2 

In situ /N>f 7*U^y-tf-S/ 3 >(r c j:^ifiHrv7^ U >itfe?©^^ 

fr©Pfff 

1) 

1. x 5 *fK® fBK 

ddYvyX (SLCttiOBA) U K5^7^X 

2. 7 p P-7'©ra 

£16091-3) Tii^tlfccDNAOBainHI-EcoRI 7 5^yyb (*5j6 
8 0 b p ) £Bluescript KS+ (X h 5 ? S>- >tt«) Kj* A Lfc^BamHI 
TWLfcDNA^iltU, T3 RNAtf'J y 7~tr£ffl(,%T 35 S-UT 
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p vm^i vtzr >f-t >x r n a •? d - zfzrtwi btzo 

WEI. tibW^l 0%twl/7'J^it?2 0^«^ P 
BST2H»U 10//g/ml^Df7-t'Km5 0mM Tr 
is-HCl (pH8. 0) -5mM EDTAMt5«Ilfco 

Ki?JJt£PB STl»frgL 1 o%*;i^y y&&T5#PBm&@£U 

0. 2 5%»J^£^irO. 1M h I) J — JV7 i 1 0# 

Wibfco Sbf^ M^^PBST'1I1I^^> 7 0^ 90%> 1 

0 o % 7 => - jve&mt z z. t iz & Q u^o 

BUI52. -eftlSU:^P-^X7^ Kltfc*^<5lxl0 6 cpmi 
4' 5 J: o i:^^f ^ 'J ^ t - ^ 3 v/< 7 7 - (5 0«*^A7; h\ 2 
OmM Tris-HCl (pH8. 0) s 5mM EDTA, 0. 3M 

NaCl :l^f>;l/^l 0. 2%VJV=ii/JK 2 0 0/^g/m 
lgf tRNA, 20 0/ig/mlD-WDNA) iC&sita U R'<?7r 
-S-X-^'f KK©-£T5 5°CT'-ife-T y+i^- h 

<D 5x880,1% hx^y-;i/»jft N 5 5*C-C1 5» 

19 

© 2xSSC 5 0%^^A7^ h\ 5% 2 - / hi^ y -;U 

® 10mM Tris-HCK lmM EDTA, 0. 5M NaC 

1 3 7^CT*3 0#F E SJ 

<D lmg/ml RN7--tfA*£trfliIE<S>*»U 3 7°CT3 0#Fb1 

(D 2xSSC> 5 0%*;UA7$ K> 5% 2-^i/#7h:ii*y-;l' 
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»«. 6 5°CT'3 0OT 

© 2xSSCx Sfi-C'l 0#l« 

© o. ixssc\ m-cio^m 

ftftjc, 7 0%. 9 0%. 1 0 0K7;U3-;UTJ63-f S ^KJ; 9 Aft 

5. h7'^/77^ - 

¥K?L£iJ (Ilford K-5, Jl7 * - Ktt«) £ffl^T, 5*n*-h5 
2 ) 

(D $ffi*M8 



to 



—*m 

& & £ ^ I i *K £ w § F*9 H 
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BO* 



mmonmmmmtftmnm 
mm (5 • 6i) 

XM&ffli *fft#80 



2§M 
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nnms 

ffld dYT>> *J:»K J|&£1 0. 12. 1 4&tfl 6 (va 
ginal plug«SH*J|&^OBiL/T) J36£l 0BI*#£{*\ 

I&fel 2BliOT> B6£14B> 16B.£I£0B, 7B. 14BM 
Ev^XiiflHcJ: QuickPrep Micro mRNA Purification Kit (Pharmacia 
ttS) #ffi^-CmRNA*flMH!U tnf*l4/ig/l/->OmRNA4 

^n^l (Hybond N, Amarsham) KtiMLtZo IM1-3) 
cDNAfDXbaI-HindIH7 7^^ > h (^7 9 0 bp) 5 
>^A^<UV^+.y h (Pharmacia) *ffl^Ta - 32 P d C T PT^iS 

tiTlB:/n-:/&tfGAPDH [2] 7' 'J *V -far- i/ 3 i/gjft (5 

0K*;W*7 5 H\ 5xSSC N 5xr»vUhiBu 2 5mM'J>itf 
>J^A^<v7r- (pH6. 8) x 5mM EDTA, 0. 1%SDS N 
2 0/zg/ml1r'HiH 1 DNA) 1^ *ft**U lxl0 6 cpm/ml 

fco ft^WKR^^P^K^O. IxSSC, 0. 1%SDS*T'6 5T 
TTO5Tx 3 im&l* 2 0 :^ 

-BAS 1 000 (Fuji Fill ttlJ) T- lftK*«c: iCJ: *K Ay K 

2 ) #alfl 
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* f - y iz ^ x * vfB&tmih £ ttfc o 

ttwamaK fe^ 7 ^ u y©%g 

T3»i:|AtS: «9. #fgH8©£r8H?-7 7 * >J >£fgSt£-ii£: 0 

V/»AP (771/* 'J 7tX7 7 ^- fe*) -l"***- (Flanagan, J 
G.and Leader, P. Cell vol. 63, pp185-194(1990)) ICjfAl> frS-fe^* 

fco 

2 gOfulS^^^-DNA^^ Flanagan, JG. and Leder,P. Cell vol. 
63.ppl85-194(1990)§5«©7j&fc$(,\ y >i*;l/->OA*«Si:J:!3 
N I H3T3i«ALfc 0 2 4B|M(:«£ h y 7°-> >MS UTfW 
*<U 10%FCS (GIBCO BRL) ^DMEMWSl^ 

t«i: 7;u?7 y 7 * x 7 r ?-ifm&z%mirm%mmmzx t 

*)-->yUz 0 7;P*V7*^7r^-*jStto»)lli, Hui£©^H3te 
&tt©£#±?it£$lR U c:*ii:7;i^ y 7 * X7 T *~i?©8JtT& 
5P-- hn7x^;l/7^-X7i - h£Sn;LTfgfe$-ti\ ^(D|OD 406 
n m 1 5:ti:i^tlT-5fc (Flanagan, JG. and Leder.P. 

-eell-volr637ppl85-19-r(1990))'o 

toes, ££K7;i/# y 7*x7r^— efitt*5ss-r5^He»tt 

fe*8!&* »<*ieSMHl&i: IT, M©HSfe0fl 5 ©igtt«JE3&K# U 
/Co /,Cfc3>t>n-;l/ibt, -fc^7 * »J > c DNA©}¥A©ft^A P - 
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fr^^v7^-'jyg)gfe» (l) 
IWIl-2) -C££ftfccDNA*^ ^57 = KpUCSRajrifA 

cos 7$fflBSc ^>x7i^ h U ib», 2S&MS 

±i**ll]JR"*-<5o M#±?*i:*fM© h-5>X7x^ hUc^COS 7<H 
fl&©i£»±?lt<fc£, ^*^>fho-C-lft««b-C+^fi*#«Lfe# 
Jlinf&OJSSttfC&ftlU M. Igarashi et al Science vol.259 pp77-79(l 
993)»wE«®^&TfifefiR«lOii»igtt*»3E-r*o SISE© 

Rii ©iI*tStt £ Wt 1 5 d i #93 h £ ft § o 
£TSi-fr^7 * U >g>gttfi!l% (2) 

HS6081-2) TibnfccDNA^ 7°5X^ KpUCSRalCffA 
LT&mfyXi K*ff«!^-So Kil^X; K*^ DEAEf+77 
>&lCck<^ COS 7 IHiat: h5>X7x? h U ?821l!M&®ft&7fr£$ 

VfrvhV «y**+fcitA-fS„ tt*>\ flMtLT h5>*7x? h Ltt 

^cos 7«eia©i»t>Kt»iri*A«o »Bisi&*ufc»&g©M*M 

^s^^i§w©^^7^r^^ 
g£fi©#g awy * nx ^ s d t $ o 

BUIK^ *»mTf1MMLfc*r&-fe-77* 'J >&SEN I H 3 T 3 
JU*WKIi % *1*I&£12. 5B~14. 5 BO70^E«fc <9$&K<£ 
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"77 * U >»SN IH3T3« («fa-feT 7 * U >£7;l/# 'J 7 * X7 7 

SIHI&) ho-;U©N I H 3 T 

0 0-8 0 O^mOEHtfcttfi-f S^-JKU dtl^^T©»Iia«SCF*ft 

-y tx*\z$ihtz>o 3 5-y>y/i/7 h y -y 

?Xf* Tessier-Iavigne, M. and Goodman, C.S. , Science, 274. 1123-1133(1 
996)©#&f::ft(,\ 1 0xBMEMaHCO 3 /NaO 

H£8 : 1 : 1 J: 9 KS&U 3 7 0 C"e3 0#fUH>*^- h"T 
"J y 5 s 5 On g/m 

1©77XNGF (Boehringer Mennheim) (1 0%F 

CS (GIBCO BEL) llrWDME Migft&) 2ml*. *©37-y^ 

2 4~4 6B#IS:1S«8U ti«2»ftH«»&tfN IH3T3»K4%^ 

^©ttfi^fi©#fi*<fl|g$*l« (Messersmith et al. Neuron, 14, PP 949 
-959(1995)) o 

— ^t^mm^^xi^^^ — 
oimommtitmbx, mm*-??**) >i§sin i h3T3«#m^ 

*ra-fr-77*u >g>gtefflhfe (3) 
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Ife&ll. 53-12. 5B<D'mnm%im®XZbi)7is>-eftMir 

I H3T3«IS*4BH**Ufc*&#*i::5 On g/m 1 ©vy*NGF 
(Boehringer Mennheim) £SJnUfci§SJfiO s **l^4*38^©*fgi? 
-?7* U > £7 frfi V 7 1 7.7 r 9 — et®M&? >'<?Z%mt2>N I 
H3T3ttlia*4BH«*U/:tt^l||!C5 0 n g/m 1 ©v$*NGF 

jSTJi<o 3 1W1 8B#N)«£8U iM4%^7^;^7;i/fh FT 
Ufcftfitt£BS»I&-Ctt 12.9% U^M3E*B£W UT 

[»IJJ§©a&£) 

■r*7>^^~xh©^^y-i>^ft*<jittsn«o sfcuu Me* 
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iw.mii 

: 1 

S2?iJ©ft£ : 775 

Met Ala Pro Ala Gly His He Leu Thr Leu Leu Leu Trp Gly His Leu 

5 10 15 

Leu Glu Leu Trp Thr Pro Gly His Ser Ala Asn Pro Ser Tyr Pro Arg 

20 25 30 

Leu Arg Leu Ser His Lys Glu Leu Leu Glu Leu Asn Arg Thr Ser He 

35 40 45 

Phe Gin Ser Pro Leu Gly Phe Leu Asp Leu His Thr Met Leu Leu Asp 

50 55 60 

Glu Tyr Gin Glu Arg Leu Phe Val Gly Gly Arg Asp Leu Val Tyr Ser 
65 70 75 80 

Leu Asn Leu Glu Arg Val Ser Asp Gly Tyr Arg Glu He Tyr Trp Pro 

85 90 95 

Ser Thr Ala Val Lys Val Glu Glu Cys He Met Lys Gly Lys Asp Ala 

106 105 110 

Asn Glu Cys Ala Asn Tyr He Arg Val Leu His His Tyr Asn Arg Thr 

115 120 125 

His Leu Leu Thr Cys Ala Thr Gly Ala Phe Asp Pro His Cys Ala Phe 
130 135 140 
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He Arg Val Gly His His Ser Glu Glu Pro Leu Phe His Leu Glu Ser 
145 150 155 160 

His Arg Ser Glu Arg Gly Arg Gly Arg Cys Pro Phe Asp Pro Asn Ser 

165 170 175 

Ser Phe Val Ser Thr Leu Val Gly Asn Glu Leu Phe Ala Gly Leu Tyr 

180 185 190 

Ser Asp Tyr Trp Gly Arg Asp Ser Ala He Phe Arg Ser Met Gly Lys 

195 200 205 

Leu Gly His lie Arg Thr Glu His Asp Asp Glu Arg Leu Leu Lys Glu 

210 215 220 

Pro Lys Phe Val Gly Ser Tyr Met He Pro Asp Asn Glu Asp Arg Asp 
225 230 235 240 

Asp Asn Lys Met Tyr Phe Phe Phe Thr Glu Lys Ala Leu Glu Ala Glu 

245 250 255 

Asn Asn Ala His Thr He Tyr Thr Arg Val Gly Arg Leu Cys Val Asn 

260 265 270 

Asp Met Gly Gly Gin Arg He Leu Val Asn Lys Trp Ser Thr Phe Leu 

275 280 285 

Lys Ala Arg Leu Val Cys Ser Val Pro Gly Met Asn Gly He Asp Thr 

290 295 300 

Tyr Phe Asp Glu^Leu Glu Asp ~Val r?heV&rlm^?ro^lta^Kfg^ks^?fo 
305 310 315 320 

Lys Asn Pro Val He Phe Gly Leu Phe Asn Thr Thr Ser Asn He Phe 

325 330 335 

Arg Gly His Ala Val Cys Val Tyr His Met Ser Ser He Arg Glu Ala 
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340 345 350 

Phe Asn Gly Pro Tyr Ala His Lys Glu Gly Pro Glu Tyr His Trp Ser 

355 360 365 

Leu Tyr Glu Gly Lys Val Pro Tyr Pro Arg Pro Gly Ser Cys Ala Ser 

370 375 380 

Lys Val Asn Gly Gly Lys Tyr Gly Thr Thr Lys Asp Tyr Pro Asp Asp 
385 390 395 400 

Ala He Arg Phe Ala Arg Met His Pro Leu Met Tyr Gin Pro He Lys 

405 410 415 

Pro Val His Lys Lys Pro He Leu Val Lys Thr Asp Gly Lys Tyr Asn 

420 425 ' 430 

Leu Arg Gin Leu Ala Val Asp Arg Val Glu Ala Glu Asp Gly Gin Tyr 

435 440 445 

Asp Val Leu Phe He Gly Thr Asp Thr Gly He Val Leu Lys Val He 

450 455 460 

Thr He Tyr Asn Gin Glu Thr Glu Trp Met Glu Glu Val He Leu Glu 
465 470 475 480 

Glu Leu Gin He Phe Lys Asp Pro Ala Pro He He Ser Met Glu He 

485 490 495 

Ser Ser Lys Arg Gin Gin Leu Tyr He Gly Ser Ala Ser Ala Val Ala 

500 505 510 

Gin Val Arg Phe His His Cys Asp Met Tyr Gly Ser Ala Cys Ala Asp 

515 520 525 

Cys Cys Leu Ala Arg Asp Pro Tyr Cys Ala Trp Asp Gly He Ser Cys 
530 535 540 
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Ser Arg Tyr Tyr Pro Thr Gly Ala His Ala Lys Arg Arg Phe Arg Arg 
545 550 555 560 

Gin Asp Val Arg His Gly Asn Ala Ala Gin Gin Cys Phe Gly Gin Gin 

565 570 575 

Phe Val Gly Asp Ala Leu Asp Arg Thr Glu Glu Arg Leu Ala Tyr Gly 

580 585 590 

lie Glu Ser Asn Ser Thr Leu Leu Glu Cys Thr Pro Arg Ser Leu Gin 

595 600 605 

Ala Lys Val He Trp Phe Val Gin Lys Gly Arg Asp Val Arg Lys Glu 

610 615 620 

Glu Val Lys Thr Asp Asp Arg Val Val Lys Met Asp Leu Gly Leu Leu 
625 630 635 640 

Phe Leu Arg Val Arg Lys Ser Asp Ala Gly Thr Tyr Phe Cys Gin Thr 

645 650 655 

Val Glu His Asn Phe Val His Thr Val Arg Lys He Thr Leu Glu Val 

660 665 670 

Val Glu Glu His Lys Val Glu Gly Met Phe His Lys Asp His Glu Glu 

675 680 685 

Glu Arg His His Lys Met Pro Cys Pro Pro Leu Ser Gly Met Ser Gin 

690 695 700 

GljrThr^Lys^Pro~Trp Tyr Lys~GIirPhe Leu Gin Leu ll^GIjTTyr^Ser 



705 710 715 720 

Asn Phe Gin Arg Val Glu Glu Tyr Cys Glu Lys Val Trp Cys Thr Asp 

725 730 735 

Lys Lys Arg Lys Lys Leu Lys Met Ser Pro Ser Lys Trp Lys Tyr Ala 
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740 745 750 

Asn Pro Gin Glu Lys Arg Leu Arg Ser Lys Ala Glu His Phe Arg Leu 

755 760 765 

Pro Arg His Thr Leu Leu Ser 
770 775 

wzm^ : 2 

K?|J©££ : 2898 

fmom : mm 
m<D& : n*« 

BS^iJ©a^ : cDNA 
: 

CTGCAGGATG GCCCTGTCCT GTTCGGTGAC TCGGCTCTGC TTCTTGCGGC CGAACAGGTT 60 

GCCCATGGCG GCCCCGCGCC GGCTCGTGCC GAATTCGGCA CGAGCCAGCC CGGACCTGGC 120 

TCTCAAGACG CGCTCCTTGG ACGGTCTCTT GCTCCGCGCT TCTAACCACC GGGCCCAAGG 180 

ACAGAAAGGC TTAGCGGATC CAAATATTGC CCGGCAAATG GCACTTGGGA ATGGTATTTT 240 

CTGATGACAA CCCCTTCTGT TTGTGACAAA GCCTGTCGCC CGCAGTTGCC CCTGGAGGGA 300 

AGTACTAAGT AAAACTCAAT CCTGTCTTAA AGTGTGGCTG CAGGGGCCAG AGGAGAGCCA 360 

GCACGCACCA TGGCACCGGC CGGACACATC CTCACCTTGC TGCTCTGGGG TCACCTGCTG 420 

GAACTCTGGA CCCCAGGTCA CTCCGCGAAC CCCTCCTACC CCAGGCTACG CCTGTCACAT 480 

AAAGAACTTT TGGAACTGAA TAGGACTTCA ATATTTCAAA GCCCCCTTGG ATTTCTTGAT — 540 

CTCCATACAA TGCTGCTGGA TGAGTATCAA GAACGGCTCT TTGTGGGAGG CAGAGACCTT 600 

GTCTATTCCC TGAACTTGGA ACGAGTCAGT GACGGCTACA GAGAGATATA CTGGCCGAGC 660 

ACAGCAGTAA AGGTAGAAGA ATGCATAATG AAAGGAAAAG ACGCAAATGA GTGTGCCAAT 720 

TATATCCGGG TTTTGCATCA CTACAACAGG ACACACCTTC TGACCTGTGC TACTGGAGCT 780 
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TTTGATCCAC 


ACTGTGCCTT 


CATCAGAGTC 


GGGCACCATT 


CAGAGGAACC 


CCTGTTTCAC 


840 


CTGGAGTCAC 


ACAGATCTGA 


GAGAGGAAGG 


GGCAGATGTC 


CTTTTGACCC 


CAACTCCTCC 


900 


TTTGTGTCCA 


CGCTAGTTGG 


GAATGAGCTG 


TTTGCTGGAC 


TCTACAGTGA 


CTATTGGGGC 


960 


AGAGACTCGG 


CGATCTTCCG 


CAGCATGGGG 


AAGTTAGGCC 


ATATTCGCAC 


TGAGCATGAC 


1020 


GATGAGCGGC 


TCCTGAAAGA 


ACCAAAATTT 


GTAGGTTCAT 


ATATGATTCC 


TGATAACGAA 


1080 


GACCGAGATG 


ACAACAAAAT 


GTACTTTTTC 


TTTACTGAGA 


AGGCGCTGGA 


GGCGGAGAAC 


1140 


AACGCCCACA 


CGATCTACAC 


CCGAGTGGGG 


CGGCTGTGCG 


TGAATGACAT 


GGGAGGACAG 


1200 


AGAATCCTGG 


TGAACAAGTG 


GAGCACTTTC 


CTTAAAGCGC 


GGCTGGTTTG 


CTCAGTGCCG 


1260 


GGAATGAATG 


GAATCGACAC 


ATACTTTGAC 


GAACTAGAGG 


ATGTGTTTTT 


ACTGCCGACC 


1320 


AGAGATCCTA 


AGAATCCAGT 


GATATTTGGA 


CTGTTTAATA 


CTACCAGCAA 


TATATTTAGA 


1380 


GGCCATGCTG 


TATGTGTGTA 


TCACATGTCA 


AGTATCCGGG 


AAGCCTTTAA 


TGGCCCATAT 


1440 


GCTCATAAAG 


AAGGCCCTGA 


ATACCACTGG 


TCACTATATG 


AAGGAAAAGT 


CCCCTAOCCA 


1500 


AGGCCTGGTT 


CCTGTGCCAG 


CAAAGTAAAC 


GGAGGCAAGT 


ATGGAACCAC 


CAAAGATTAC 


1560 


CCCGATGACG 


CCATCCGGTT 


CGCAAGGATG 


CATCCTCTAA 


TGTATCAGCC 


CATAAAACCT 


1620 


GTTCATAAAA 


AACCAATACT 


GGTAAAAACA 


GATGGAAAAT 


ACAACCTGAG 


GCAACTTGCC 


1680 


GTGGATCGGG 


TGGAAGCGGA 


GGATGGCCAG 


TATGACGTCT 


TATTTATTGG 


GACAGACACA 


1740 


GGAATTGTGC 


TGAAAGTAAT 


CACAATTTAC 


AACCAAGAAA 


CAGAGTGGAT 


GGAGGAAGTC 


1800 


ATTCTAGAGG 


AACTTCAAAT 


ATTCAAGGAT 


CCAGCCCCTA 


TCATTTCTAT 


GGAAATTTCT 


1860 


TCAAAGAGAC 


AACAGCTTTA 


CATTGGATCA 


GOCTCTGCTG 


TGGCACAAGT 


CAGATTCCAT 


1920 


CACTGCGACA 


TGTATGGCAG 


TGCTTGTGCT 


GACTGCTGCC 


TGGCTCGAGA 


CCCGTACTGT 


1980 


vAA/Iuuunlu 




\s I lA/AUu 1 Av* 




nTiTATAT/Sr 

u 1 UvAVsAlAA/ 


AAnunuuAuu 


9fMfl 
ZU4U 


TTCCGCAGGC 


AGGACGTTCG 


GCATGGCAAC 


GCCGCCCAAC 


AGTGCTTTGG 


ACAGCAATTT 


2100 


GTTGGAGACG 


CGTTGGACAG 


GACTGAAGAG 


AGGCTGGCTT 


ATGGCATAGA 


GAGCAACAGT 


2160 


ACTCTGTTGG 


AATGCACCCC 


GCGATCACTA 


CAAGCAAAAG 


TCATCTGGTT 


TGTACAGAAG 


2220 


GGACGCGACG 


TAAGAAAAGA 


AGAGGTGAAG 


ACGGATGACA 


GAGTTGTCAA 


GATGGACTTG 


2280 
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GGCTTGCTCT TCCTCAGAGT ACGCAAGTCA GATGCAGGGA CCTATTTTTG CCAGACAGTA 2340 

GAACACAATT TTGTCCATAC TGTGCGTAAA ATCACCTTGG AGGTGGTCGA AGAGCATAAA 2400 

GTGGAGGGCA TGTTTCATAA GGACCATGAA GAGGAAAGAC ATCACAAGAT GCCCTGCCCT 2460 

CCCTTAAGCG GTATGTCTCA GGGGACAAAA CCGTGGTACA AGGAATTCTT GCAGCTGATT 2520 

GGCTACAGCA ACTTCCAGAG AGTGGAAGAA TACTGCGAAA AGGTGTGGTG TACAGATAAG 2580 

AAGAGGAAAA AGCTTAAAAT GTCTCCCTCC AAGTGGAAGT ATGCCAACCC CCAGGAAAAG 2640 

AGGCTTCGCT CTAAAGCTGA GCACTTCCGC CTGCCCAGGC ACACGCTGCT CTCCTGAGGG 2700 

CGCCCTCTGC CGGCGGCTGA GGAACCTAGG ATGGAAACAT TTTTTTAAAG GGGGGGAAAA 2760 

AAAAAAGACT GAAAGCATGC AGTCTCTTTC CATTACTTCA AAGAACTTTC TGTAGTACTN 2820 

AGAGGCTGGG AAGGTGTTTT AAGTTATTCT GCATATTCAT CTGACTGTAC AAACATCTCT 2880 

CTCACAGTAC TTGGTACT 2898 
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